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Comparison of Medium Dose and Low Dose of Caffeine Citrate in the Treatment of Apnea of Prematurity

Ma Juan' , Wang Li' , Li Wanwei' , Liu Hui' , Zhu Lian' , Chen Long2(1. Daping Hospital, Army Medical University ,
Chongqing 400042, China; 2. Children’ s Hospital of Chongqing Medical University, Ministry of Education Key Laboratory of Child
Development and Disorders, National Research Center of Clinical Medicine ( Chongqing), China International Science and Technology

Cooperation Base of Child Development and Critical Disorders, Chongqing Key Laboratory of Pediatrics, Chongqing 400014, China)

[ Abstract] Objective: To probe into the appropriate dose of caffeine citrate in the treatment of apnea of prematurity ( AOP).
Methods: Totally 100 children with AOP admitted into the Daping Hospital, Army Medical University from Jun. 2016 to Apr. 2018
were extracted to be divided into the observation group and the control group via the random number table, with 50 cases in each group.
Medium dose (loading of 40 mg/kg, maintenance dose of 10 mg/kg after 24 h) and low dose (loading of 20 mg/kg, maintenance dose
of 5 mg/kg after 24 h) were given respectively. The efficacy, number of apnea attacks within 24 h, duration of apnea, cure time, length
of stay and adverse drug reactions were compared between two groups. Results: The total effective rate was 98. 00% in the observation
group, higher than 86. 00% in the control group ( P<0.05). The number of apnea attacks within 24 h, duration of apnea, cure time and
length of stay in the observation group were lower than those in the control group after treatment ( P<0.01). The incidence of adverse
drug reactions in the observation group was 8. 00% , compared with 4. 00% in the control group, and the difference was not statistically
significant (P>0.05). Conclusion; The clinical efficacy of medium dose (loading of 40 mg/kg, maintenance dose of 10 mg/kg after
24 h) in the treatment of AOP is better than that of low dose, but there are adverse drug reactions such as tachycardia in children, which
still deserves clinical attention despite the lower incidence.

[ Keywords | caffeine citrate; prematurity; apnea

S

By LI B 45 ( apnea of prematurity , AOP) PEicdin)
W <37 Ji 7 LA 1 E )R 2k 20 s, PR A O 2R 012
(<100 ¥R/ 47) S H T 45 | I S0 0R 2 R AL RN L 5K 7 41%
T RS R E , AOP B AR 1% dF
B JLEAE W4 %= (NICU) W & Ji 777 JLAF 1 22 KR
P ,30% ~ 40% FYR P L2 BE B AOP, H & A % I
JEE AR S LG (B A T A G
AOP 23 B ILAE KU Bl 92, 3G hm i 25 P4 ¢ il ki
BUKFIM ARG KB 78 WER M, i RE 7 A R,

AREH B — R A5 AR, B E AL, & A RBOIGTY
AOP X 1= LR R | e IR 28 R it T i K 2
R OMCERIETUS BOCHE 2, IR IER 225 nl LUK
RARIT R AOP, HerbnE R g AU 251 . 20 HiE2
A NI a6 PR R 26 25 11697 AOP ., M AT Fd) 41
FHALN 55 255 T 288 AR AR, 6L 935 0 93 o 0 v X L BB A A2
PRFNECE M LI RESS . FHX T Z A B8, W0 A 48 56 i
L 4E 3 B PR B . IR AR B vy 2GR
(7 Ak Bl b T AR SR AN TR 52 55 A BB W 45/, o 80

BEEUH . E R H ARG 58 R E %5 cstc2018jscx-msybX0040
TEE B . DIE (1984. 08-) , o (L FJK) i+, EIREIT, FENEH A LA TEIEHST , E-mail: 20e330@ 163. com,
BIEE A2 (1982.05-) 5 i+ B AT EIA, FEAFHE LAETAEMST , E-mail; 476679422@ qq. com,



JUAF 25 5 22 £ 2019 5% 25 5% 10 27 Journal of Pediatric Pharmacy 2019, Vol. 25 ,No. 10 + 9.

S5, HETOIHEER B 8 IRIT AOP 1Y B 259, J7 3
F 10 2006 AR PR LA HHLEE R A . ok X £ far B 20
mg/kg,24 h JEATYHEFRHE 5 me/kg, (HREBIHATAIE,
B X R T3 97 AOP A AR AN g —
A HEMIED 7 A T 20 ~ 80 mg/kg, AEFFRAT 5 ~
20 mg/kg™’ . WMMERRVA YT AOP 12550 3% S5 e fefi 5]
ARG — G RIGIT AOP [T I B, Ak, AR5
SIS T /N (A i 20 mg/kg,24 h R 4T 4ERE
5 mg/kg) MR (B i 40 me/ke,24 h J5 4T 4E
FEiE 10 mg/ke) MIFIRKERIIERIG YT AOP AR

1 R

11— FH

A7 A 3 I AR I8 1 b0 W (www. clinical -
trials. gov) , 1T Mt 5 : NCT03298347 , Vi M} 44 : Caffeine for
preterm infants with apnea of premuturity, ANHF5Y £
N BRI ZE B 2 6 I 2 s PR 2 AR P B 2 1L v (it
#ES 201740) . HEFE2016 4E 6 H & 2018 4£ 4 A E A
B 2 B AR G I 24 0 NICU WA B9 100 1] AOP £
L, R BEALEL 2 15 50 S W4 2] FGS HRZH 4% 50 9], %F
HAZH B3 30 f41], £ 20 41, iR d4 28 ~33(30. 21+2.35) J& ; Wi
A5 31 I, 4 19 B, i 28 ~32(30.07+2.31) JA,
PIZEL R LPE N iR A 22 ST RS 124 L (P>0.05)

1.2 AR AT

PIARRAE . (1) F5 5 (EHH A L) AOP 2 Wi b5
W (2) it <34 J 5 (3) HBLIF I 5 =20 s, SR
5 1E A <20 s [ B AEAT 0 2 < 100 /43 B I A9 1K 4R
MAE KAt (4) 7 H RVERE =3 K, 806 h WLk
E2 W PRI E 5 WK TR (5) BIILRIEEE
FUG R ZE AT HEBRARUE : (1) PRI 45 i 5t Mt | o
LA BT AR TS RIS S P R 8 2 BT 855 (2 ) A7 W
TN o8| A= s O Ui L AW LR e B 29 e W Sl 15
SEST R YIIAYT ; (3) AMRRE , AT FARIGITY .

1.3 7%

AW R LA A ORAE 5 2H R LI 45 T RHIE 32
FEVRYT (B8 PR IE BT % VI W I A i AR A DA B8 37
XHF AR N RRE ), E I B AOP B 45 T 38 )
PR, X BT R L 25 T /0N 390 2 b Ak i ik BRI (B K
FIBILVE i 25 25 /], i 0 25 5 3 HIE H20130109 ) 3697,
IR 20 me/kg,30 min PN K% 24 h )5 4E
il 5 mg/ke, B H 1R, WEA B ILA T ol R
PR MIERIE ST, B K T 5 40 mg/kg,30 min P
Jokit i e 58 24 h JE 4ERERI A 10 me/kg, BEH 1R, W
HEILBIAITT Z IR S ~7 d S IERIE 34
452, 25300 (8] 2% 1) Wl K2 ] 5% A0S )R N kA
1E O 02 >180 IR/ 43 WP <20 ¥R/ 5% >60 /453 | Il
<22 mmol/L 5>7. 0 mmol/L W2 5% ¥ | 1fiL 4 1k % 1fiL
ST A, IR YT 1R b BRI R i e R e L g
I BT 452 % A BN PR AOP, I 45 /5% 4 4 5 IR

WAL S, AR MET I 2 SO0 52— (1) i B TR I i
(pH<7.20,PaCO, >65 mm Hg) ; (2) fik & IfiL 4E ( FiO, >
0.6,Sp0,<85% ) ; (3) & AOP K AF (v [ 479K & 1 IF
W R AE =3 R/ /NI EY 24 h NI 1 IR B R FE0E
R ST B 4 A ) 5 (4) il b ol <05 (5 ) ™ EY
WP 36 5 (6) I3 B0 1 A AR (IR HE 5575 i A5 3
YRR ) 5 (7) W0 O BRBRES
1.4 78GR0

MBI LA AL B LIR YT 5 24 h PRI 45 & A
YR R4S R AERR S 1] 3 i [a] 3 Be B[R] AN
KSR & A 0, IE R L W24 h AR
PR 52 AR, LIRS 0 56 R i 4 F B 45
SRR IE R ;A A:48 h N AOP B I 25 i, 0> 3R S I
U s JCRL BBULIRYT 48 h JG A& A4 AOP, LR 53 A L
Ui, RARCR = (BAUIE A SUEL) / BB Ex100%
1.5 %itdsk

N FH SPSS 20. 0 i, IR R DL xxs FRoR, R H
¢RI RO TR R R X K, P<0. 05 K
ERAGIERE L,

1.6 #3359

Z 5T ] A8 25 W) 2 4500 1 Y 1] P9 33— ol
IR T LR LU D SR A R R TS . A 2 SR
ITRBILARREFFE S, IR, BILK
Ji& T BE I 0 A5 BORAR H S L3R Hh A LI 25 T KL
97, T30 AT R v, il % e A R R e R
— AN LHEAT B2 T M 4 B XU A 2 1 B i e (A1
FHIR A A BB B AN S 5 5 RVZC (ko [R5 7
B DL , A5 RSE RV 1136220 B RO W

2 #£R
2.1 WA BILT LR
WLELLH S A 3% h 98. 00% |, 1 T4 HEZH 1) 86. 00%

(¥*=4.89,P<0.05) , % 1,
*1 WABLFHLR

A i wRvBl o BmRuBl B BERCR %
YR 50 30 13 7 86. 00
W 50 40 9 1 98. 00

2.2 M EILAR X G K AE AR LA

L ZH BB LIRYT A 24 h PRI (5= R AR v B VR B
PERFLEINT ] 36 A ) S A e st ] 38 2 T X6 R 2 (P <
0.01), W32,

®2 WARILBEXIGKERLE

qg gy o hITRAT ORI nd (R
1ERVEREL Freemtil/s WAk i)/ d
XTHRZL 50 4.122.1 36.427.3  42.4%15.2 36.4%7.5
WL 50 2.10.4 25.4%4.5 31.2+12.4 28.5%5.1
t 6.58 8.99 6.13 6.19
P <0.01 <0.01 <0.01 <0.01




- 10 - JUAE 2 5 4 & 2019 £ 5 25 5% 10 # Journal of Pediatric Pharmacy 2019, Vol. 25, No. 10

2.3 WLLEILR B R K AL

WERLH Je AU By 3 3 401 SR IRIME 1 481], AN R S
KAH T 8.00% (4/50) ; X HELH B A PAE 2 B, ARz
NRAEZER 4.00% (2/50)  PILLAS BN KA
ER LG E L (' =0.71,P>0.05) ,

3 g

ARWFSE W ARXS T/ R i (67 ff B 20 mg/kg,24 h
JE 4T HERERE 5 me/kg) ARG TR N ME T, o 550 o (67 A i
40 mg/kg,24 h J5 4 T AR & 10 mg/kg) EAK BT
AOP BAEUCH, A 5045 5 T AOP 5 Sz ik 1] Al JLAE Be
Af ], BRUAS T T00HH 0997 3%, S R 4 2 8 R v ) a2
HERRIAYT AOP #2448 T 2% 5l

WMEDRGR YT AOP /997 202 B B 1Y, 4wl B g ok />
AOP KASTR FEACML R MR /> L EMEE A
K (BPD) F5 7= JLAL I B ( ROP) 1Y & A e 411
FARE N AME R B HEFENME A TT AOP )48 1 K
fif i 20 mg/ kg, 4k LI AERF R AEH 5 meg/kg' ' H R H fE
(A R 0] A SR A7 A i, NS IR SR &, mn g R
(ffar 20 mg/kg,24 h 545 T 4R & 5 mg/kg, IR 4 T
BT E] 10 mg/kg) 7T FEAR BPD | 3l ik 545 K A1 75 24
WHAYT ST ARG YT I & AR AR & A PR AKE T
ROP 51473 A BB 2 JLIRSEAE /N 5 W 26 ) e 3R
AR, Wil B AT R AR 18 ~ 21 H & s %) A
INFIDIRE LT/ MR B 55 1 &R (HETESE
T2 W /M kB 5w R B DL Gk [ T 25
S E R T A PE w5 L
1438 15 1 R ) A 28 T BB IfT, Schmidt B %51 Hp 4%
XAt T PR A LR LEEAT 11 AR Y B Rl O, 45
FEHA omE R A B SRR AL EE 11 % B A s AR XU, £
G2 2] GBS RAT R HBEAR T LT 11 % ifig sh 5%
(R JRURSE o [T, e P AT e ARG = L 2 B T e
U (4 RV B FL e R e R R 4R
mi i S, R LR A T R, AR HE ST AR 4
TRIT A R (98. 00% ) BH G i T X HR 4 (86. 00% ) L if3
Y5 24 h PN AOP KAEREL AOP & AEFRSe TR 36 At
6] A e Bsf 1] 24 /0 F %o R A4, HL 48 300 R B & A R
(8.00% ) 5XF HBZHAH Y (4. 00% ) , HE7R Fh B ME G
JT AOP BRI T /N &

AWFFE SR R . (1) BEA TR /N5 (2) A AT
M PRI I 247 v 85 M, 92 A 00 7 i A2 AR i 2 R TR I
A e 23X whn M BT 7 28R 7 AR S e 5 (3) B 7 R ] 2ok
AT R DT 1A LA B 0 TR) 4 1% B, H a3 R
MR SR 5 T E— 2 PPA BRI, A 9 1 45 SR I I PR
B AL, A R B R A it 19 K R[] Bl 17 8 in A 56
E . BEE RSB A 00 &R w Mk R A = LA AR AR H
AT L ARG H AR A LA A AR AR A T £ AR
K FAAT ik — 2L R IF

SE Ak

(1] A8 A, s, B/l SEABRA L2 M. 584 iR, dbat.
ANRITA H AL, 2011 245.

[2] BLENCOWE H, COUSENS S, OESTERGAARD M Z, et al
National, regional, and worldwide estimates of preterm birth rates
in the year 2010 with time trends since 1990 for selected
countries: A systematic analysis and implications [ J]. Lancet,
2012, 379(9832) ; 2162-2172.

[3] LIU L, JOHNSON H L, COUSENS S, et al. Global, regional,
and national causes of child mortality; An updated systematic
analysis for 2010 with time trends since 2000 [ J]. Lancet, 2012,
379(9832) : 2151-2161.

[4] SCHMIDT B, ROBERTS R S, DAVIS P, et al. Caffeine therapy
for apnea of prematurity [ J]. N Engl J Med, 2006, 354 (20) .
2112-2121.

[5] SCHMIDT B, ROBERTS R S, DAVIS P, et al. Long-term effects
of caffeine therapy for apnea of prematurity [ J]. N Engl J Med,
2007, 357(19) : 1893-1902.

[6] SCHMIDT B, ROBERTS R S, ANDERSON P J, et al. Academic
performance , motor function, and behavior 11 years after neonatal
caffeine citrate therapy for apnea of prematurity: An 11-year
follow-up of the CAP randomized clinical trial [ J]. JAMA
Pediatr, 2017, 171(6) : 564-572.

(7] Rk, (LR, 2700 ek i R, A ATt A A48 5 2 L) B
R[], JLRHZy4ik, 2017, 23(6) : 56-58.

(8] W35, Ak, MutgmeumnllRIG 7 77 LI IRET 5 BT 5 3k
[J]. JLBHhEdiE, 2017, 23(3) : 56-59.

(9] WG Bele, ZW, 5. ASIEF) AR e R e 7 LI
W A IG R [ T]. A LR, 2016, 31(2) .
129-132.

[10] ARMANIAN A M, IRANPOUR R, FAGHIHIAN E, et al.

Caffeine administration to prevent apnea in very premature infants

[J]. Pediatr Neonatol, 2016, 57(5) : 408-412.

DAYANIM S, LOPEZ B, MAISONET T M, et al. Caffeine

induces alveolar apoptosis in the hyperoxia-exposed developing

mouse lung [ J]. Pediatr Res, 2014, 75(3) . 395402.

[12] SASAKI S, LIMPAR M, SATA F, et al. Interaction between

maternal caffeine intake during pregnancy and CYP1A2 C164A

[11

[

polymorphism affects infant birth size in the Hokkaido study [ J].

Pediatr Res, 2017, 82(1) ; 19-28.

SANTOS 1S, MATIJASEVICH A, DOMINGUES M R. Maternal

caffeine consumption and infant nighttime waking: Prospective

cohort study [ J]. Pediatrics, 2012, 129(5) : 860-868.

[14] MAITRE N L, STARK A R. Neuroprotection for premature
infants: Another perspective on caffeine [ J]. JAMA, 2012, 307
(3): 304-305.

[15] EICHENWALD E C. Apnea of prematurity [ J].
2016, 137(1). doi: 10. 1542/peds. 2015-3757.

[16] HARER M W, ASKENAZI D J, BOOHAKER L J, et al.

Association between early caffeine citrate administration and risk

[13

[

Pediatrics ,

of acute kidney injury in preterm neonates: Results from the
AWAKEN study [J]. JAMA Pediatr, 2018, 172(6) : e180322.
(G - X S

(Wck H 199 :2018-08-19 &[] H 119 :2018-10-08)



